Characterization of distinct heat shock- and thapsigargin-induced cytoprotective proteins in FRTL-5 thyroid cells.
Heat shock induces the expression of proteins with molecular weights of 70-72 kd and 90 kd, whereas thapsigargin induces the expression of a glucose-regulated protein 78 kd (GRP-78) in certain cells. In this study we examined the induction and cytoprotective effects of heat shock- and thapsigargin-induced proteins in FRTL-5 rat thyroid cells. New protein synthesis was assessed in [35S]methionine-labeled cells and quantitated densitometrically. The expression of specific stress proteins was identified using Western blots, whereas cytoprotection provided by these proteins was evaluated by trypan blue exclusion. Exposure to heat shock (45 degrees C, 15 minutes) induced the expression of proteins with molecular weights at the range of low 70 kD and low 90 kD that peaked between 2-6 hours and returned to baseline within 24 hours. Treatment of cells with thapsigargin (200 nM, 15 minutes) induced the expression of different molecular weight proteins, most likely GRP-78 and -94, that peaked at 4-6 hours and lasted for 24 hours. Neither the removal of growth factors (thyroid-stimulating hormone and insulin) for 5 days nor the elimination of extracellular Ca2+ with EGTA or clamping of the intracellular Ca2+ with BAPTA for 15 minutes affected expression of the heat shock- and the thapsigargin-induced stress proteins. In contrast, protein kinase C inhibitors H7 and GF109203X abolished the expression of all three groups of stress proteins. Both heat shock- and thapsigargin-inuced proteins completely protected cells from subsequent thermal injury (47 degrees C, 35 minutes). The induction of cytoprotective proteins by heat shock and thapsigargin requires the presence of protein kinase C but is Ca(2+)- and growth factor-independent.